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NorthC hin aPlain(N C P)isthe m aingranaryin Chin a, how ev er, N CPis c oTlfro nted with w ater sho rtageproble mthatm ay
le adto thefan ofthe crop produ ction. T husT71OnitoringNCP froTn SP8C 6is yery】mportallt tOknow how hydrologlC
e nviro n m erltaffe ctsthe crop pTOdl]Ctio n. N C P hasbe 印 m O nitoringbyusir)g NOA A/AV H R Rfor V eEetatidn coTIditioTIS･ As a
res ult,itis clarifiedthats urfacehydrologlCalcor)ditio rlS Clearlyaffe ct the crop PrOdtlCtion rate rB V e aled byN D V I.T henthe
surfac e w etn essi estiTn ated byN OAA/ÅV H R Rand O M S/ ･VIS S R.The slopepara m eterin
.
th8莞Catte 耶 mbetween
v egetatio ninde x ands urfacete mpcratロreis ex a min edfqr N O A A/ Ⅶ R R data･ Thediffe,e n cein
■
brightn esstemperahm s
betw ee ni:OO A Mand 10:OO ÅM(L T)is als oin v estigatedforG ”S da(a. Zlo(hof whichare CO nSidB,edtobetheindex of
s urfac e m oisttlre CO nditio n. T hedis(ribtAtionsdfs urfa ce w etT)eSS Ob(ain ed fro mboth m ethods wellaBrCewitheachothe r･ T he
restlls will be t[sedfor w ater m a n age m e nts u cha sproperirrigatio npra ctice･
I N T R O D tJCTIO N
North C hi占aplai岬 CP)is agranary OfP.RI Chin a, ofwhichpopulatio nisthelargestiロthe w orld･ T hefo odsituふtio nin
NCP is cru cial forthefuture w orld fo odpro visio npr oble m(J3ro w n a
'
nd Ealw eil
,
1 99 8)･ Thefo odproblem in N C P is als o w a(er
probleTn･ W aterforim gationis stlppliedfr o m s urfac e w ater andgro u ndw ater. Rece ntn e wste一lus(batYello w riverdoes n ot
丘ow toits motISefor 【n os[oftheyear･ Itis ofc o u rsedueto ov er e x(ra ctio n ofs urfac e w aterfo rirrigationinthe upper
strea m s. Gr o tJZldw atcristhus exploitedforim gatjo n asan o ther c o n venie ntw ater res ou rc e, ho wev er･ w aterle
vel hasbeen
declini咽 forpasts e ver alte ns ofyears a nd itraisesthe costof withdra w al･ Theprice Ofgrain m ayris ein n earfuturebec ause
ofthein cr easeillim gatio 爪 C OStOrde creaseiTLprodu ctio nby w atersho rtageitself･
Fig.1 Vis ble(left)and NDVl(right)im age sof
N OA A/A V H R Ro n10 Augu st, 1 997･
103
M oni(orlngthe N C P isthu sv eryI mporta n
tfo rthe v ario us e n viro n m e ntala nde c o n o mic alperspectiv es･ The s olutio n of w ater
proble min NC Pcan o nlybe attain
ed byc orporativ e resarch wilh v ario usfields ofscie ntists･ how e v e r,the u nderstandings of
the
■
,ealsit｡ ado n ofhydr ologic cycle andc o ntinu o us m o nit ringofN C Pare atle astn ec ess
8ry･ CE RES(Centerfor
Envi,onm e ntBLI Re m oteSeFLSing, Chiba Univ ersity)sta rtedto re ceiv N OA Aa nd G MS from 1997, a nd N CPis withinthe
Tange･ Co nti口u O S m O nitorlngOf N C P
■is atteznp[edto m o nitor crop c o nditons a ndsurfa ce m oisture s(atus･
D AT A
sinceApd】197, N O A/A V = R Ra nd G M S/
･V ISS R im age data are av ilablein C E ReS･ T heim ages are ge o codedto
lo ngitude and latitude co ordinate andres a771Pledto o ne km grid･ T he data are sto red inthe verylarge
c apa cityarchiv e
syste.a(100TB)･ T h?lo cal dataset of North Chin aPlain(N42,110 E
- N 28･123 E)hasbee ncreatingfro mthe archiv ed data･
Figure1 show s aN O A A/ V = R RNCPim age onlOAugu st, 1997･ T heim ages c ov e r(he whole N C P･s outh of Gre atW all･
e a stofTaihaTl m o unt ains and no rthofHuaihc riv er･Inthe middl8 0ftheim age. Y ello w riverflo w sfr o m west to n orth
-e a sL
Bec ause ofits w o rse hydrolog]caJc o ndito n, s om ehydrologistrefe r(o N C Pasthe north of Ye11o wri
ver･
M E T 冗0Ⅰ)S TO M O N r r O R StJ F A C E M O IS T U R E S T A T U S
N O A/AV E R R hastw o visible and ne arinfrared ba nds a ndthreetherm al ba nds ･ G M S 5 has o n e visibleba nd,tw otherma)
ba nds a ndo n e w a(er vaporband･ Co n sideringthebands a vailable,follo w lngtw o m ethods are s
electedto m o nito r s urfa ce
m oisture co nditoT)Sin N CP.
1)Ts- VIm ethod: Slopein s urfacete mperature(Ts)
-v egetatio nindexOTI)relatio n ship(Nemaniand Ru n ning,1989)
2)dTs m 6tbod=In creas e rate ofsurfa cete mperatur e(Ts)during m o rni g(Wetz elet all ,1 984)
KohdohelaL.(1998)applied Ts -VIm ethodto Huai-heplain, s outhof N C P, wi(h N O AA /AVH RⅣG A Cdata(4km resolutio n)I
a ndgetvery go odcorrelatioTLbetw eehthe slope pararne[er and a ntec edentprecipitatio ninde x(A PT). In thispaper･
NO A A/AV E R R/LAC(1kJT)re s o一utio n)data are u sedtoget the distributio n s ofslope para m eter･ Ⅰ皿thed Ts rn ethod･the
differe n cein digitalc o q ntofther n al ba nd of O M S betw e en8 LST(1j,Cat Sta ndard Tirn e)a nd lO LS Tis regardedas a s urface
wetnessindex. T his m ethodisbasedo nthe co ncept that thediffere n cein Tsis s mallwherL Su rfa ceisin w Bt･ a nd large when
dry･ Thesetw o m ethods &re吋pliedat the s a m etim e. T he c o nsistencyoftw oindepe ndent m ethods wi1 00 nfi' mthe acc ura cy
ofthe m e山ods.
R EStJL T S
!基 地
T he m中 cropsin NC Pa re winter wheatand7Tmiz ei8 Suhm er･ Figure2
sho w s
･
thetim e s e
･
ries ofthe N DV I(Norm alized
D ifferen ce Vegeta 如 Index)for s el cted lo c atio n s･ T here aretw ope aksin Vegetatio nInde x atM aya nd Augu s
twhich
correspo ndtothegro w lnBOfwhe atand paiz e･ 1t
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Fig.2 T he sea s o n altre nd inND Vlfor s eL cted lo c atio n s･
1:1 1 6. 巳37.8N 2:11 6.OE,37.8N3:1 1 5.1 E,37.5N
4:1 14.5 E,37.9N.
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w as adr o ughtye arin 1997, a ndcrop gr ow 血 w as
no(satisfactory ex c eptforthe are a whereT n UCh
ir rigation w ater w as av ilable･
Figl b is a N D VI im age o n10 August,19971 T here
re c ogn12:eSlessv egぬ tcd are aillⅡalhe c atchm ent
plain(n orther nhalfof N CP)･ Less v eg tatedare ais
r ec ogni2:edin FiBurCla asbrightare a･ Figure3
sho w sthe distributio n oftotal diss olveds olidCr D S)
in shallow gro tlndw attrinthe n orth ofN C P(Fei,
1997). There are regio nswith high T DS alorLg Bohai
Bay, a ndthehigh T D Szo ne exte DdiDgn Ortheas(to
so uthw estis re c ogni2:ed. 1tis co nside redthathigh
T DSr edt]c e sthe crop grO W lng, a nd jtis refle ctedo n
the ND V I im age,
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Fig.3 Distributio n ofTota一Diss olvedSolid(T DS)in
sha”ow ground w ater(afterFei,1 9 97)I
Table1. Pre cipitatfon ofa nte c¢de nt w e ek
ー ユ邑皇氾 迎
25JUL 60.2
18 SEP. 25.9
幽 迎 姐 _丑姓辿+虫垂由
33,0 21,1 22.1
32.0 4.1･ 66.0
The c oa s(a]zo n e a ctmlys uffers tb¢ Sa桝 zatio n, a nditdeGTeaS eSthe crop produ ctio n.Intheinterior■part,ther exists
topographicdepressio ns, pr obablyform edbyf]ロYialpro cess, where w atert8bJeis sh llo w a nd品5i7y
■s uffers s alin壬2n(io n. The
lo w N D V Iistll e resultof highsa)tden sityhlthe s ubsu rfa c 8 W ater. This m c & nsthats urfacea ndsubstlrfa ceco nditio nsreflects
the cr opprodu ctio n, a nditc anbe seenfro m spac e･ Itshow sthe usefulln ess ofsa(ellite re m ote s e占slngfor
■crop m o nito n ng･
辿 幽 堅
Fig.4 sho w sthe st1†fa ce w ctn css estim ated byTs-V Iand dTs m ethods･ W ehessis expressed by greys cale･ Black(inte nsity0)
in Ts- VInlethod de n otes(he areathatcouldnotcalculatethe slopepara m eter･ Black(0)and whiteP55)indTs methodare
the are awhere c]otldprev eTlt the applicaEio n ofthe Tr)ethod･
a b c
Fig.4 Su rface w etne ss estinlated byTsTV[and d Ts m ethods o n25 JuI. and
o n18 Sop. Brightn e s sde n ote sthe dryn e s s. and bla ck(0)a nd
white(2 5 5)ar e o utofrチnge･ a :Ts- Vr 25JUT.I b:dTs 2 5Jul･7 C:Ts
-V1 8
Sep., d:dTs 1 8 Sep･
1 05
d
25
2 0
Z
【⊃
良 15
4)
'
t)
1 0
ロ
●
; : ! n
△
8 ▲ 8 8◇
LONG一丁
□
●
A
▲
◇
DE
lS E
18E
17 亡
1J)I:
19E
1 6 17 1 8 1 9 2 0
S E P T E M BER
Fig.5 Tim e cha nge sindTs alo ngthe 38 N latitude=ne.
Table1sho w sthe a m o ulltOfprecIPiEatio nduringlastor)e w e ek･ An(e cede ntpre cIPita[io nislarge e n o ugh ill e ntire regio n O n
25 July. There seernslittlediferen c eir) su rfa c e w etn essin both m ethods(Figtlre4a)･ Itre v ealsthat thegr o u nd is re一atively
m oistcoTldito 皿 O n25JtJly. Cle ar w eta nd dry co ntrastis re c ogni2:ed inllaihe Catchme ntPlaiTl, n o rthof Yello w riv er, or)18
SepteT71ber cas e. T he coJltraStis m oredistir)ctin dTs m ethod, aJld Ts
I VITn ethod als odelec(Sthe dryco nditioTl rlearTia njing
aT7d its JIOrthw esterTlpartOf N CP･ Eui mip(n e arthe m o uth of Yello w riv er)had 66m m of rain,ho w e ver, Tia njingo nly
re ceiv ed 4.1m mdu ringlasto new eek. T hedistributio nofantec edentprecIPitatio nthus s upportsthe estim ated w etn ess.
Figure5sho w sthetiz71e S e ries of d Tsfor s el ctedsites alo ng38 N latitudin allin eaf(er16 Sep., 1997･ T he a ntec ede ntrain
wasrec eivedbetwee n9thand 14thin N CP(Table･1). Atl15E and l16E,d TsisirLCre aSingafterprecipitatioJl･Itis c o nsidered
･ 由 a.$l卵1on?tlrfa cedrying･ Easternpart where m uchrain hadfallen,there王slittl占changein dTs･ Therefore,thetw o
T7)ethods us ed iTlthis studyclearlycatchthe s urfa ce m oistu re co nditio n.
Thesetw o w etn e主s distri bⅦtio71S are Obtair)ed fro mtw oindepeTLdeT)I m ethods . The s uffic e ntco nsite n cy of bothr8Stllts
revBals暮he ac c ura cy ofthe m ethods. T heiT7)POrta ntPOintisthtboth of N OAA aT)d G ”Sareぬe m o stpra cticalsatellite(o
Tn O rlitorthela nds urfa ce. Fra c(ic alm ethods are s orr)etim es m ore us ef ltharl Other s ophis(icatedTne(hod.
C O N C LtJSI O N
M o nitoring ofs Qrfac e vegetatio n(arop)c?ndition and m oisturestatusover N C Pare attempted by using N O A/AV E R Rand
G ”S/S-VIS S R･ T he N D Ⅵim agebyA V H R Rcle arlye xplainsthatsubs urfac e coJldi(o n affectsthe crop produ ctjon ･ Tw o
m et
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